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Plants of the genus Dysoxylum (Meliaceae), which is naturally distributed in India and southeast Asia, are rich sources of structurally diverse and biologically prospective diterpenes [1] [2] [3] [4] . A phytochemical investigation of diterpenes exhibited various bioactivities, such as antibacterial [5] , antileishmanial [6] , antineoplastic [7] [8] [9] [10] [11] , antiinflammatory [12] , antitubercular [13] , antidepressant [14] , antiarrythmic [15] , and so on. To better understand the distribution of diterpenoids in the genus Dysoxylum, the chemical components of Dysoxylum densiflorum (Blume) Miq. were investigated. As a result, thirteen clerodane diterpenoids, including seven new compounds, dysoxydensins A-G (1-7) (l " Fig. 1 ), were isolated from the EtOAc extracts of D. densiflorum. Their structures were elucidated by extensive spectroscopic analysis. The six known diterpenoids were determined as rosestachone [16] , roseostachenone [16] , clerod-14-ene-3α,4β,13ξ-triol [17] , clerod-14-ene-3α-acetyl-4β,13ξ-triol [17] , (3α,4β,13E)-neoclerod-13-ene-3,4,15-triol [18] , and 15-hydroxy-3-cleroden-2-one [19] . All the compounds were evaluated for their cytotoxic activities against human HL-60, SMMC-7721, A-549, MCF-7, and SW480 cell lines, using the MTT method [20] . Herein, this paper reports the isolation, structural elucidation, and cytotoxic activities of the new diterpenoids. ). The 1 H, 13 C NMR and DEPT spectra of 1 (l " Tables 1 and 2) exhibited 20 carbon resonances, assigned to one ketonic carbonyl [δ C 212.9 (s)], one vinylic group [δ C 111.3 (t), 147.0 (d)] with corresponding protons at δ H 5.19 (dd, J = 17.3, 1.5 Hz), 4.96 (dd, J = 10.7, 1.5 Hz), and 5.93 (dd, J = 17.3, 10.7 Hz), five methyls with four corresponding singlet methyl protons at δ H 1.24, 1.06, 0.76, and 0.74, and a secondary methyl proton at δ H 0.79 (d, J = 6.3 Hz), six methylenes, two methines, and four quaternary carbons (two oxygenated). Besides one ketonic carbonyl and a C-C double bond, the degrees of unsaturation required two rings to meet the molecular formula. Close similarities of the chemical shifts and coupling constants of 1 with the known compound clerod-14-ene-3α,4β,13ξ-triol [17] revealed that 1 possessed a clerodane diterpenoid skeleton (l " Tables 1 and 2). The difference was the presence of a ketonic carbonyl (δ C 212.9, C-3) in 1 instead of one oxymethine at δ C 76.2 (C-3) in clerod-14-ene-3α,4β,13ξ-triol, which was further confirmed by the HMBC correlations of δ H 1.54 (H-1b), 2.98 (H-2a), 2.03 (H-2b), and 1.06 (H 3 -18) with δ C 212.9 (C-3) (l " Fig. 2 ).
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Seven new clerodane diterpenoids, dysoxydensins A-G (1-7), together with six known clerodanes, were isolated from Dysoxylum densiflorum. The structures of all the compounds were elucidated by extensive spectroscopic analysis. These compounds were evaluated for their cytotoxic activities against five human cancer cell lines, and compounds 2, 3, and 5 showed moderate cytotoxic activities.
The side chain at C-9 was assigned as an equatorial bond to reduce steric hindrance. Then the coupling constants (J = 12.8, 2.8 Hz) positioned H-10 at the axial bond, which was assumed to be temporarily in the β position. In the ROESY spectrum of 1, Table 1 1 H NMR data of 1-7 in acetone-d 6 at 400 MHz (δ in ppm and J in Hz). showed that H-10, H-3, and 4-OH were on the same side, while the CH 3 -18 and CH 3 -19 were on the opposite side. Other parts of 2 were identical to those of 1, which was supported by HMBC, HMQC, and ROESY spectra. Hence, 2 was elucidated as clerod-14-ene-3α-(2-methyl-butyryl)-4β,13ξ-diol (l " Fig. 1 ). 1 and 2) , except for the presence of a seven carbon substituent group in 3 at C-3, which was consistent with the molecular formula of 3. 2,4-Dimethyl-3-ene-valeryl was proposed by HMBC correlations of δ H 4.75 (H-3) with δ C 166.1 (C-1′), of δ H 2.12 (H 3 -7′) and 5.70 (H-3′a) with δ C 166.1 (C-1′), of δ H 2.12 (H 3 -7′) with δ C 114.8 (C-3′), and of δ H 1.07 (H 3 -5′), 1.05 (H 3 -6′) with δ C 166.4 (C-4′). Moreover, HSQC, HMBC, and ROESY spectral data supported that other parts of 2 and 3 were identical. Thus, 3 was deduced as clerod-14-ene-3α-(2,4-dimethyl-3-ene-valeryl)-4β,13ξ-diol (l " Fig. 1 ). Dysoxydensin D (4) gave its molecular formula as C 21 C NMR spectral data of 4 showed close similarities with those of 1 (l " Tables 1 and 2), with the exception of a reduction at C-3 (δ C 70.2, δ H 3.81) and methoxylation at C-4 (δ C 49.8, δ H 3.14) in 4. The assignment was also supported by HMBC correlations of δ H 1.55 (H-1a), 1.80 (H-2a), and 1.13 (H 3 -18) with δ C 70.2 (C-3), of δ H 3.58 (3-OH) with δ C 31.4 (C-2), 70.2 (C-3), and 80.4 (C-4), and of δ H 3.14 (OMe) with δ C 80.4 (C-4). H-3 was positioned at the equatorial bond by an NOE correlation of δ H 3.81 (H-3)/1.80, 1.57 (2H, H-2) in the ROESY spectrum of 4, which was the α orientation of 3-OH. Meanwhile, ROESY correlations of δ H 3.58 (3-OH)/1.57 (H-2b) and δ H 1.57 (H-2b)/1.13 (H 3 -18) further supported both 3-OH and CH 3 -18 at the α position. Thus, 4 was established as clerod-4β-methoxyl-14-ene-3α,13ξ-diol by HSQC, HMBC, and ROESY spectral data (l " Fig. 1 ). Dysoxydensin E (5) had the molecular formula of C 21 149.5 (C-4), and of δ H 3.28 (-OMe) and 1.55 (H-10) with δ C 74.9 (C-2) also supported that the methoxyl group was at C-2. H-2 appeared as a broad singlet with NOE correlations to both protons of H-1 (δ H 1.82, 1.46) (l " Fig. 3 ), which indicated a β orientation of 2-OMe. Other parts of 5 were identical to those of compounds 1-4, supported by its 2D NMR spectra. Thus, 5 was established as clerod-2β-methoxyl-3(4),14-dien-13ξ-ol and is shown in l " Fig. 1 . The chirality of C-13 is still unclear. Dysoxydensin F (6) was assigned the molecular formula of C 21 . Other parts of 6 were identical to those of 5, supported by its HSQC, HMBC, and ROESY spectra. Hence, 6 was deduced as clerod-2β-methoxyl-3(4),13E-dien-15ξ-ol (l " Fig. 1 ). The molecular formula of dysoxydensin G (7) was assigned as C 20 -20) in the ROESY spectrum of 7, assigned them all to be β-orientated (l " Fig. 4.) . Thus, 7 was deduced as shown in l " Fig. 1 . All isolated clerodanes were evaluated for their cytotoxic activities against human HL-60, SMMC-7721, A-549, MCF-7, and SW480 cell lines, according to the MTS method [20] . The IC 50 values were calculated by the Reed and Muench method [24, 25] . As a result, compounds 2, 3, and 5 exhibited moderate cytotoxic activities compared with the positive control cisplatin (l " Table 3 ). All compounds with IC 50 values > 40 µM were considered inactive.
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General experimental procedures
Optical rotations were obtained with a Jasco P-1020 automatic digital polariscope. UV spectra were measured with a Shimadzu UV2401PC in MeOH solution. IR spectra were obtained on a Bruker tensor-27 infrared spectrophotometer using KBr pellets. 1D and 2D NMR spectra were recorded on a Bruker AM-400 and a DRX-500 NMR with TMS as the internal standard. Chemical shifts (δ) were expressed in ppm relative to TMS. HREIMS spectra were recorded on a Waters Auto Premier P776 spectrometer. Column chromatography (CC) was performed on silica gel (200-300 mesh, Qingdao Marine Chemical, Ltd.) and RP-18 gel (20-45 µm, and Fuji Silysia Chemical, Ltd.). HPLC was performed using Waters 600 pumps coupled with analytical and semipreparative Sunfire RP-18 columns (150 × 4.6 and 150 × 10 mm, respectively). The HPLC system employed a Waters 2996 photodiode array detector. Fractions were monitored by TLC (GF 254, Qingdao Haiyang Chemical Co., Ltd.), and spots were visualized by 10 % H 2 SO 4 -ethanol reagent.
Plant material
The barks of D. densiflorum were collected from Xishuangbanna Autonomous Prefecture, Yunnan Province, Peopleʼs Republic of China, and identified by Jingyun Cui of Xishuangbanna Botanic Garden. A voucher specimen (Cui 200811-18) has been deposited at the Herbarium of Kunming Institute of Botany, Chinese Academy of Sciences.
Extraction and isolation
The air-dried bark (5 kg 
Cytotoxic assay
Five human cancer cell lines, human myeloid leukemia HL-60, hepatocellular carcinoma SMMC-7721, lung cancer A-549, breast cancer MCF-7, and colon cancer SW480 cells, were used in the cytotoxic assay. All the cells were cultured in RPMI-1640 or DMEM medium, supplemented with 10 % fetal bovine serum. The cytotoxic assay was performed according to the MTS [3-(4,5-dimethylthiazol-2-yl)-5(3-carboxymethoxyphenyl)-2-(4-sulfopheny)-2H-tetrazolium] method [20] . Briefly, 100 µL of adherent cells were seeded into each well of 96-well cell culture plates and allowed to adhere for 12 h before drug addition, while suspended cells were seeded just before drug addition, with an initial density of 5 × 10 3 -1 × 10 4 cells/well. Each tumor cell line was exposed to the test compound at a concentration of 40 µm for the primary screening with 200 µL/well and coupling with three reduplicates at 37°C. Five gradients of compound concentrations were tested in IC 50 screenings. All compounds (purities > 90%) were evaluated for their cytotoxic activities using cisplatin (Sigma, > 98 % purity) as a positive control. Forty-eight hours later, 20 µL MTS 
Supporting information
1D and 2D NMR (HSQC, HMBC, ROESY) and MS spectra of dysoxydensins A-G (1-7) are available as Supporting Information.
